APPENDIX A

Agenda for Fruit and Nut Tree Workshop

A-1






Final Agenda

WORKSHOP ON
EFFECTS OF AIR POLLUTANTS ON TREE FRUIT AND NUT CROPS
Kearney Agricultural Center
November 16, 1988

Chairmen

Dr. Ted de Jong, UC Davis
Dr. Dave Olszyk, UC Riverside

The purpose of this workshop is two-fold: (1) to present recent research
results on the effects of air pollutants on tree fruit and nut crops, and

(2) to provide a forum for input from tree fruit and nut crop scientists
on their concerns regarding air pollution effects.

09:00-09:15 Welcome, introductions, and statement of the goals of the
workshop.

09:15-09:30 Remarks by state and federal agency staff on their
concerns regarding pollutant effects on tree fruit and nut
crops.

Dr. Bill Retzlaff, physiology and growth responses of 12
species to ozone based on a recent Kearney study.

10:15-10:30 Break

10:30-11:30 Overview (continued)
Growth studies with almonds, nectarines.
Dr. Dave Olszyk, screenings for foliar injury from ozone
using almond, peach, and nectarine cultivars; Dr. Pat
McCool's studies on almonds, nectarines, and peaches.

Dr. Bob Brewer's almond work and any other studies.

11:30-12:00 Formulation of most important research questions regarding
tree fruit and nut crops, such as:

e Is there any field evidence for air pollution effects
on fruit and nut crops?

® What species and cultivars are of greatest concern?



12:00-12:45

12:45-13:30

13:30-14:30
14:30-15:30

15:30

e What plant responses are of greatest concern (i.e.,

growth, fruit yield, fruit quality, tree physiology,
etec.?

® How should we conduct tree fruit and nut crop studies
(including types of tree material, type of exposure
system, and experimental design)?

No host lunch.

Tour of air pollution experiments at Kearney Agricultural
Center.

Comments by fruit and nut crop scientists.

Formulation of draft research plan for fruit and nut crop
research.

Closing



APPENDIX B

Summary of Tree Exposure System Characteristics
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APPENDIX C

Copies of Letters Sent to Survey Cooperators
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UNIVERSITY OF CALIFORNIA, RIVERSIDE P

BERKELEY * DAVIS ¢ |RVINE » LOSANGELES ¢ RIVERSIDE ¢ SANDIEGO o SAN FRANCISCO

SANTABARBARA ¢  SANTACRUZ

STATEWIDE AIR POLLUTION RESEARCH CENTER-6 RIVERSIDE. CALIFORNIA $2521-0312

February 24, 1989

Mr. Chuck Nichols
Nichols Farms
13762 1st Avenue
Hanford, CA 93230

Dear Mr., Nichols:

Thank you again for allowing us to look at some of your fields last
summer as part of our survey of possible ozone injury symptoms to SJ2
cotton. The survey went well and indicated a "snap shot" of relative leaf
injury due to a wide variety of causes during September, 1988. Most of
the leaf injury was probably related to insects (especially caterpillars),
water stress, nutrient deficiencies, and other causes not related to air
pollutants. However, we were not able to differentiate among the relative
amounts of injury due to the different causes at the sites.

The only sites where injury symptoms definitely characteristic for
ozone (the main pollutant in smog) were found were at sites 3, 36 and 40
in Kern County, and possibly site 38 or 42 in Tulare County. These areas
near Bakersfield and southeast of Fresno were where injury would be most
likely to occur due to known relatively high concentrations of ozone in
the area. However, this is not to say that ozone effects were not
occurring in other areas as it was not possible to identify any ozone
injury symptoms when other factors caused considerable damage, such as by
insects. In addition, for many crops the amount of any yield reduction
due to ozone is very hard to determine from visible injury symptoms.

Nonetheless, the study last year gave us useful information as to where

and how to look for ozone injury to crops in the San Joaquin Valley.

I am enclosing a table and a fi
leaf injury from all causes at the 48 sites that were part of this
survey. Your fields were at sites 5 and 6 as shown in Table 1 and Figure
1. 1In Figure 1 sites 1-35 were commercial fields, sites 36-39 were part
of a cotton yield study conducted in 1988 by the University of California,
Riverside, and sites 40-48 were part of the Acala Cotton Board's 1988
studies conducted by Dr. Dick Bassett at the U.S.D.A. Cotton Research
Station at Shafter. As Figure 1 indicates, the most severe injury was in

a belt across Fresno, Tulare, and Kings counties, especially where the
caterpillar infestations were heaviest.

gure indicating the average percentage



Mr. Chuck Nichols
February 24, 1989
Page 2

If you have any questions regarding this survey please do not
hesitate to call me at 714-787-5131 (collect). I appreciate your
assistance last year and hope you have a good growing season this year.

Sincerely,

David M. 01 %;%

szyk
Assistant Research
Plant Physiologist
DMO:cj1
COR:surveylet2

Enclosures




Table 1.

Leaf Injury to Cultivar SJ2 Cotton at Different Sites

Observed for the San Joaquin Valley Survey in 19882

Site County

Avg. Leaf

Site County Avg. Leaf
Number Injury (%) Number Injury (%)

1 Kern 6 25 Fresno 14
2 Kern 34 26 Fresno 32

3 Kern 26 27 Fresno 51

[} Kern 33 28 Madera 12
5 Tulare 25 29 Madera 6
6 Tulare 18 30 Madera 8
7 Tulare 18 31 Madera 2

8 Tulare 22 32 Madera ]

9 Tulare 18 33 Madera 8
10 Tulare 28 34 Merced 8
1" Kings 35 35 Merced 8
12 Tulare 70 36 Kern 52
13 Kings 35 37 Kings 63
14 Kings 26 38 Tulare 59
15 Kings 14 39 Fresno 37
16 Fresno 4y 40 Kern 69
17 Fresno 57 41 Kern 18
18 Fresno 54 §2 Tulare 67
19 Fresno 25 43 Kings 35
20 Fresno 59 uy Kings 59
21 Fresno 59 4s Fresno 39
22 Fresno 19 46 Merced 49
23 Fresno 17 47 Madera 14
2l Fresno 31 48 Fresno No Data

8L eaf injury is due to all causes including insects,
etc., and not just air pollution.
leaf injury based on visible injury

ratin

leaves from four areas in each field.

water stress,

Values are average percentage
g for upper and lower

ey in



SJ2 COTTON

SURVEY SITES
1-35 COMMERCIAL

36-39 UCR

40-48 ACB

JOAQUIN
VALLEY

Figure 1. Sites evaluated as part of the San Joaquin Valley cotton
survey in 1988. The isobars indicate areas where leaf

Injury was >10%, >25%, and >50%.




UNIVERSITY OF CALIFORNIA, RIVERSIDE

BERKELEY  DAVIS ¢ [RVINE ¢ LOSANGELES ¢ RIVERSIDE o SANDIEGO ¢ SANFRANCISCO

SANTABARBARA ¢  SANTACRUZ

STATEWIDE AIR POLLUTION RESEARCH CENTER-6 RIVERSIDE, CALIFORNIA 92521-0312

February 24, 1989

Mr. Bill Weir

Merced County Farm Advisor's Office
2145 W. Wardrobe Ave.

Merced, CA 95340

Dear Bill:

Thank you again for your assistanc
contacts with growers for our stud
to SJ2 cotton. The survey went we
relative leaf injury due to a wide
1988. Most of the leaf injury was
caterpillars), water stress,
related to air pollutants.
among the relative amounts o

e in providing the names and

y last summer on ozone injury symptoms
11 and indicated a "snap shot" of
variety of causes during September,
related to insects (especially

nutrient deficiencies, and other causes not

However, we were not able to differentiate

f injury due to the different causes at the
sites. I enjoyed meeting ma

ny of the growers and think that public
awareness of air pollution was a beneficial outgrowth of this study.

The only sites where injury symptoms definitely characteristic for
ozone (the main pollutant in smog) were found were at sites 3, 36 and 40
in Kern County, and possibly sit

e 38 or 42 in Tulare County. These areas
near Bakersfield and southeast of Fresno were where injury would be most
likely to occur due to known relatively high concentrations of ozone in
the area. However, this is not to say that ozone effects were not
occurring in other areas as it was not possible to identify any ozone
injury symptoms when other factors caused considerable damage, such as by
insects. In addition, for many crops the amount of any yield reduction
due to ozone is very hard to determine from visible injury symptoms.
Nonetheless, the study last year gave us useful information as to where
and how to look for ozone injury to crops in the San Joaquin Valley.

1 am enclosing a table and a figure indicating the average percentage
leaf injury from all causes at the 48 sites that were part of this

survey. The fields in your county were sites 34, 35, and 46 as shown in
Table 1 and Figure 1. In Figure 1 sites 1-35 were commercial fields,
sites 36-39 were part of a cotton yield study conducted in 1988 by the
University of California, Riverside, and sites 40-48 were part of the
Acala Cotton Board's 1988 studies conducted by Dr. Dick Bassett at the
U.5.D.A. Cotton Research Station at Shafter. As Figure 1 indicates, the
most severe injury was in a belt across Fresno, Tulare, and Kings
counties, especially where the caterpillar infestations were heaviest.



Mr. Bill Weir
February 24, 1989
Page 2

If you have any questions regarding this survey please do not
hesitate to call me at 714-787-5131. 1 appreciate your assistance last
year and may be asking you for help again this year. 1In 1989 our
ambitions are a bit larger; we hope to look for ozone injury symptoms on
four or five crops in different areas of the valley. The crops would
likely include alfalfa, almonds, beans, onions, or tomatoes.

also working with one of these crops I will likely be contacti
June or July for assistance.

If you are
ng you in

Thank you again for all your help.

Sincerely,

/

David M. Olszyk
Assistant Research
Plant Physiologist

DMO:cj1
COR:surveylet

Enclosures



name,address,salutation,sites,page2name
Mr. Bill Weir

Merced County Farm Advisor's Office
2145 W. Wardrobe Ave.

Merced, CA 95340

Bill

34, 35, and U6

Mr. Ron Vargas

Madera County Farm Advisor's Office
328 Madera Avenue

Madera, CA 93637

Ron

28-33, and 47

Mr. Lowell Zielinski

Fresno County

Cotton Farm Advisor

1720 S. Maple Avenue

Fresno, CA 93702

Lowell

16-27, 39 and 45

Mr. Bruce Roberts

County Farm Advisor's Office

310 Campus Drive

Hanford, CA 93230

Bruce

11-15, 37, 43 and U4y

Ms. Stephanie Johnson

County Farm Advisor's Office
Agricultural Building

Visalia, CA 93291

Stephanie

5-10, 12, 38 and 42

Mr. Kater Hake

Kern County Farm Advisor's Office
P.0. Box 2509

Bakersfield, CA 93303-2509
Kater

1-4, 36, 40 and 41



name ,address,salutation,sites
Mr. Bill & Mrs. Rhonda Crivelli
6902 W. Carmelia

Dos Palos, CA 93620
Mr. and Mrs. Crivelli
site 35

Mr. Mike Stearns

San Juan Ranch

8021 W. Hutchins Rd.
Dos Palos, CA 93620
Mr. Stearns

site 34

Mr. Richard Maddalena
10616 Avenue 20 1/2
Chowchilla, CA 93610
Mr. Maddalena

site 32

Mr. Otha Hooper
23199 Road 7
Chowchilla, CA 93610
Mr. Hooper

site 33

Mr. Steve Erickson
10696 Hwy 99

Madera, CA 93637

Mr. Erickson

sites 28 and 29

Mr. Joe Galleano
20512 Avenue 14
Madera, CA 93637

Mr. Galleano

sites 30 and 31

Mr. Jim Allen

Allen Ranch

P.0. Box 925
Coalinga, CA 93210
Mr. Allen

sites 22-25

Mr. Don Cameron

P.0. Box 68

Helm, CA 93627

Mr. Cameron

sites 26 and 27

Mr. Steve Stanford
Boswell Boston Ranch
Star Route 2

Box 100

LeMoore, CA 93425
Steve

sites 16-18

Mr. Paul Wintz

20600 19th Ave.
Stratford, CA 93266
Mr. Wintz



sites 19-21

Mr. Dave Costa
7575 18th Ave.
LeMoore, CA 93245
Mr. Costa

site 15

Mr. Cal Dooley
Dooley Farms

10271 1 1/2 Ave.
Hanford, CA 93230
Mr. Dooley

sites 8-14

Mr. Chuck Nichols
Nichols Farms
13762 1st Avenue
Hanford, CA 93230
Mr. Nichols

sites 5 and 6

A e kg A e T At mnt 88 A e ¢






APPENDIX D






D-1 Raw Data Sheets for 1986 Assessment - Equations #1-#4, PST
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D-5 Raw Data Sheets for 1986 Assessment - Equations #1-#2, PDT

for Potatoes
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APPENDIX E

Agenda for 1988 Crop Loss Workshop
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1900-2100

0830-0900

0900-1000

1000-1015

1015-1200

1200-1300

1300-1530

FINAL AGENDA
1988 CROP LOSS ASSESSMENT PROJECT WORKSHOP
SEPTEMBER 12-13, 1988, U. C. RIVERSIDE

Monday, September 12

Dinner (no host) at Day's Inn, University Ave.,
Riverside, CA. Discussion of current important

issues in vegetation losses from air pollution,
led by ARB staff.

Tuesday, September 13

Introductions and Overview of
Assessment Workshop

Overview of 1988-89 Crop Loss Project, including
recent results from cotton and citrus project.

Break
by:

P. McCool, herbaceous crop and fruit tree studies.
L. Williams, fruit crop studies.

P. Temple, crop and Ponderosa pine study-whittaker

Forest

B. Takemoto, Tanbark Flat and Lake Isabella
studies.

Lunch (no host) at Day's Inn or neighboring
restaurant.

Round table discussion of critical issues for

assessing air pollution losses to crops and forest
trees.

Purpose of Crop loss

Review of current research projects. Presentations






APPENDIX F
Abstract of Paper Presented
at Air and Waste Management Association Meeting

Anaheim, June 1989

F-1






EFFECTS OF SMOG ON VALENCIA ORANGE TREES

av 1ls Gerri ats h S0
Statewide Air Pollution Research Center
University of california, Riverside

The effects of smog on Valencia orange trees were
determined with a long-term study conducted at the Citrus
. Research Center and Agricultural Experiment Station at
U.C.R. Exposures to three levels of ambient ozone (the
major pollutant in smog) were made using charcoal
filtered, half-filtered, and nonfiltered air. Special
"bubble-shaped" open-top field chambers were used to
control the pollutant concentrations around the trees.
Two year old trees were planted in 1983, exposures began
in May, 1984, and terminated in August, 1988. Ozone
dramatically reduced orange yields (total weight) for the
first two harvests in 1986 and 1987, without any visible
symptoms of ozone injury on leaves. The yield reduction
was linearly related to ozone concentration, with ambient
Riverside air producing a 26% reduction in yield vs.
clean air. The reduced yield was related primarily to
reduced number of fruit per tree and not individual fruit
weight. The only effect of ozone on quality was a
slightly more yellow color. Ozone had no effect on
Yields during what appeared to be an "off" production
year in 1988. oOzone had effect on overall tree growth,
leaf production, or leaf net photosynthetic rates.
However, ozone increased leaf water stress and resulted
in increased 1leaf starch concentrations prior to
flowering. Thus, we hypothesized that ozone affected
yields by stressing leaves, which resulted in their
increased allocation of starch reserves toward
maintaining leaves at the expense of fruit production.






